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REMARKS 

Claims 59-64 are pending in the subject application. 
Rejection under 35 U.S.C. § 102(b) - Eisenberg 

On page 2 of the January 14, 2004 Office Action the Examiner 
maintained the rejection of claims 59-61 and 63 under 35 
U.S.C. §102 (b) , as allegedly anticipated by Eisenberg. The 
Examiner stated that Eisenberg teaches oxandrolone orally 
administered at 1.25 to 20 mg, encompassing the dosages 
claimed in. the application.. 

On .page 4 of the Office Action, in response to applicant's 
prior remarks about this rejection, the Examiner alleged that 
Eisenberg clearly stated those oxandrolone dosages meeting the 
dosages envisioned by the application, thereby providing a 
clear anticipation for the presented claims. The Examiner 
further alleged that with regard to the administration levels 
taught -by the prior art, the skilled artisan would assume if 
Eisenberg administered the medicament in multiple doses, the 
instant regimen would have been disclosed. The Examiner also 
stated that he .assumes the underlying article by Eisenberg 
would clarify the issue raised by the Applicant, and that, if 
the instant application is appealed, the Eisenberg article 
will be obtained . 

In response,, applicant maintains that the Eisenberg article 
(hereinafter "Eisenberg") does not anticipate the subject 
claims because Eisenberg does not disclose or anticipate a 
pharmaceutical composition comprising oxandrolone and a 
pharmaceutical carrier, wherein the oxandrolone is present in 
an amount of 7.5 mg or more. Eor the convenience of the 
Examiner, applicant provides a copy of Eisenberg as Exhibit A 
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and respectfully points out that the Chemical Abstracts 
summary of 'Eisenberg (hereinafter "the abstract") has 
apparently lead the Examiner to incorrectly understand that 
the hormones listed on lines 4 and 5 of the abstract were all 
administered at each respective dosage listed in parentheses 
in line 5. ' In contrast, inspection of Eisenberg at' page 567 
(first column, lines 12-22) indicates that in fact the 
hormones were each administered at a single dosage, and 
oxandrolone in particular was administered only at 5 mg per 
day (line 20). Eisenberg does not mention any dosage- of 
oxandrolone other than 5 mg per day, and moreover does not 
provide information regarding administrative forms or 
pharmaceutical compos it ions compr i sing oxandrolone. 

Furthermore, Eisenberg does not teach or disclose a 
pharmaceutical composition comprising oxandrolone and 
certainly not a pharmaceutical composition in which the 
oxandrolone is present in an amount of 7.5 mg or more. Thus, 
the subject claims are novel over Eisenberg. 

Rejection under 35 U.S. C. § 103 - Pike et al. And Eisenberg 

On page 3 of the January 14, 2004 Office Action the Examiner 
maintained the rejection of claims 59-64 under 35 U.S.C. §103, 
as allegedly unpatentable over Pike et al. and Eisenberg. The 
Examiner alleged that Pike et al. and Eisenberg teach the 
claimed oxandrolone compositions as old and well known in 
combination with various pharmaceutical carriers and 
excipients in a dosage form, and that the medicament is taught 
as useful for treating various maladies. The Examiner noted 
that claims 59-64 and the' primary references differ as to 1) 
the employment of these medicaments by conventional means and 
routes, and 2) administration of the medicaments for specific 
therapeutic goals. The Examiner further noted that claims 59- 
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64 specifically require conventional pharmaceutical 

composition and delivery routes, and alleged that Pike et al. 
(Claims 1-8, and column 4, lines 35-36) and Eisenberg employed 
the claimed oxandrolone in a dermal form, subcutaneously, IR, 
t ransdermal ly and orally, not specifying the exact 
formulation. The Examiner alleged that the skilled artisan 
would have seen conventional compositions, and the 
administration of these compositions by conventional means as 
residing in the skilled artisan purview. The Examiner 

referred to . In re Dillon ( GA FC 1990) and stated that the c o u r t 
sitting en banc ruled that '.the recitation of a new utility for 
an old and well known composition does not render that 
composition new. 

In response,, applicant reiterates the argument presented in 
the October 9, 2003 communication that Pike et al . is not 
prior because the filing date of Pike et al. is subsequent to 
the effective filing date of applicant's claimed invention. 

Specifically, applicant's claims are entitled to the October 
20, 1992 filing date • of U.S. Serial No. 07/963,469 which has 
a specification identical to that of the instant application. 
A copy of U.S. Serial No. 07/963,469 is attached as Exhibit B 
for the • Examiner' s convenience. The Declaration and Power of 
Attorney submitted as Exhibit A to applicant's October 9, 2003 
communication contains a claim to benefit of the October 20, 
1992 filing date of U.S. Serial No. 07/963,469. Finally, the 
subject specification contains a cross-reference to U.S. 
Serial No. 07/963,469. Accordingly, the subject application 
satisfies the requirements to be accorded benefit of the 
October- 20, 1992 filing date of U.S. Serial No. 07/963,469. 
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Applicant notes that the' filing receipt issued by the U.S. 
Patent -Office in connection with of the subject application 
omits a reference to U.S. Serial No. 07/963,469 filed October 
20, 1992. This is an' error. Therefore, applicant has filed 
concurrently with this Amendment a Request . To Correct Error In 
Filing Receipt, a copy of which is attached as Exhibit C-. 

In view of the above, and on the basis of the documents 
previously submitted, applicant respectfully requests 
accordance of October 20, 1992 a. si the effective, filing Hat^ of 
the subject application. 

Upon entry of October 20, 1992 as the effective filing date of 
the instant application, Pike et al. falls away as a prior art 
citation because the relevant disclosure of Pike et al. is not 
found in Pike' s parent or grandparent applications in its 
priority chain. Specifically, Pike et al. is U.S. Patent No. 
5,640,586 which issued . from U.S. Serial No. 62,886, filed May 
17, 1993, which in turn was a continuation-in-part of U.S. 
Serial No. 952,513 filed February 3, 1993, which in turn was 
a continuation-in-part of U.S. Serial No. 684,612 filed April 
12, 1991 and which is now U.S. Patent No. 5, 211,952. The 
February 3, 1993 filing date of U.S. Serial No. 952,513 is 
subsequent to the October 20, 1992 effective filing date of 
the instant application. The immediately preceding April 12, 
1991 filing date of U.S. Patent No. 5,211,952 is prior to that, 
of the instant application, but Pike's U.S. Patent- No. 
5,211,952, has a specification different from tnai of Pike et 
al. currently being cited. Specifically, Pike's U.S. Patent 
No. 5,211,952 does not disclose oxandrolone at all. A copy of 
Pike's U.S. Patent No. 5,211,952 is attached as .Exhibit D for 
the Examiner's convenience. In this regard, applicant refers 
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to MPEP 2136.03 IV which states: 

In order to carry back the 35 U.S.C. 102(e) critical 
date *of the U.S. patent reference to the filing date 
of a parent application, the parent application must 
(a) have a right of priority to the earlier date 
under 35 U.S.C. 120 or 365 (c)and (b) support the 
invention claimed as required by 35 U.S.C. 112, 
first paragraph. "For if a patent could .not 

theoretically have issued the day the application 
was filed, it is not entitled to be used against 
another as "secret prior art" under 35 U.S.C. 
102(e), In re Wertheim , 646 F ..2d 521, 537, 209 USPQ 
-554 , 564 (CCPA 1981) ..." 

Without Pike et al. as a reference, the rejection under 35 
U.S.C. § 103 is moot. 

Supplemental Information Disclosure Statement 

In accordance . with their duty of disclosure under 37 C.F.R. 
§1.56, applicant points out that U.S. Serial No. 09/469,817, 
.filed December 22, 1999 and previously disclosed to, and 
considered by, the Examiner has issued as U.S. Patent No. 
6,670,351. Applicant attaches a Form PTO-1449 as Exhibit E 
listing U.S. Patent No. 6,670,351 for the Examiner to initial 
and return to applicant. 

A copy of U.S. Patent No. 6,670,351 is attached hereto as 
Exhibit F. 



If a telephone interview would be of assistance in advancing 
prosecution of the subject application, applicant's 
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undersigned attorney invites the Examiner to telephone- him at 
the number provided below. 

No fee is deemed necessary in connection with the filing of 
this Amendment. However, if any other fee is required, 
authorization is hereby given to charge the amount of any such 
fee to Deposit Account No. 03-3125. 



Respect fully submitted, 



I hereby certify that this 

correspondence is being deposited this 

date with the U.S. Postal Service with 

sufficient postage as first class mail 

in an envelope addressed to: Mail Stop 
AF, Commissioner for Patents, P.O. Box 
1450, Alexandria, VA 22312-1450. 




John P. White 
Registration No. 28,678 
Gary J. Gershik 
Registration No. 39,992 
Attorneys for Applicant 
Cooper & Dunham LLP 
1185 Avenue of the Americas 
New York, New York 10036 
(212) 278-0400 
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Effect? of Androgens, Estrogens and Corticoids on Strontium 
Kinetics in Man ; 
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ABSTRACT. The pffpeta of Qstrsgaoa, andro- 
from* and cortinoida an kanatica of stable utron-* 
tlu» mataboHem were evaluated. The rapidly 
miaclWfl pool vpiuTDO, bona daposilioa and 
Urinary excretion rate wtcq dstcrtninad htfor* 
and after treatment of 67 subjects with andro jvna 
&nd astro gens, 44 eubjaata win oorticoifjQ and S4 
Bupj octs with nlacepoa, An4roff«aa and estrogens 
decreaaad nrii)ary WIBtSpn rates and estrogena 
tended fco decrease bone deporftion. They the* 
appear b? anticefcabolfc fey Wc instead of 
anabolic, ca previously thought. Bitregono may 



alBO ba amtl-A^Abcllo, Corticoids did not dea-asse 
bona deposition rates, but did uniformly tncraaea 
urinary excretion rates. Thoy thus do not appear 
to be anti^anaboUn for paa^ as previously 
thought. Corrocfciorv of bona depaaitiQn raU» for 
fecal oxcretion rata* did not affqot tha jretulw. 
Thau studies did not ruveel whether %he changes 
in urinary BTcnretJon rates Induced by bo Ik 
genadal and ^uoeoorcloold etaroido were attrlb- 
utabla to effects cm tha kidney, on tha bone, or 
b**K (J CXn Sndcc* 20: a-f. 25S£; 



BALANCE studies cm man and woman 
treated with, androgens and estrogens 
show that these hormones increase reten- 
tion of c alming phosphorus and nitrogen 
(1, 2). Tfcus fact has bean used as evidence 
to support tha thesis that these agents stim- 
ulate new bona formation in man. More 
direct measurements suggest that they do 
increase new bone formation in other ape- 
dcfl (3-7), but, even after years of therapy 
with androgens and estrogens, convincing 
evidence of new bone formation in, adult 
patients has not been shown by anatomic 
Or radiographic means. Treatment with 
glucocorticoids, in contract, clearly causes 
both negative calcium balance and loss of 
bone mass in human adults (i), as weii as 
in mature animals of other species. The 
physical appearance of bone from animate 
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and patients exposed to the effects of gluco- 
corticoids for long periods has been inter- 
preted to mean that glucocorticoids pro- 
duce Loss of bone tissue by decreasing do- 
position of new bone (6-9), Hence, steroids 
are believed to indues both positive and 
negative changes in calcium balance by 
direct effects on the rate of bone deposi- 
tion. 

_ Analysis of the behavior of stable stron- 
tium has revealed that diffcrencaQ in its 
rate of skeletal deposition in various meta- 
bolic diseases (10) can be detected. There- 
fore , kinetic studies have been done in sub- 
jects before and during treatment with 
steroid hormones in an effort to demon- 
strate the supposed ejects of these agents 
on bone deposition rate. 

Materials and Methods 
The effects of estrogens and androgens ware 
ptudiad in 67 wem^ with postmenopausal 
osteoporosis, 8 men with senile oataopornaSs fe 11 
man with idiopathic osteoporosis and 3 el de rly 
men without ostaopDioaJa, Toe etfecta of corti- 
coids were measured in 21 men *r*d women 
bavins diseases requiring large doses of cortS- 
cojds and in 23 normal male volunteers. Intesti- 
nal escrctSonrate of strontium was measured ixx 
29 of the 44 subjects who received corticoids. 
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drtenainod PV ^l^^^y bSwcen the 
aubjacta who bad ptooebe ««™gyj" Mkad 

tort and eecond ^^^& tot^by 
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witti one of the ^rifflforS^ of 
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determined in the »"™?J^Smdaid». Strop- 
reading between wunpla* of 

tlum, 0.02 toBo., £ da tmmtaethe 
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when the actual values before and after 
treatment were compared* To clarify tie 
effects of therapy in a physiologically non- 
uniform group, eeoh subject was used as 
hi? ovm control. Therefor. Sis data pro- 
eontcd in Tables 2, 3 and 4 are the changes 
induced by each agent. No diffsxencas in re- 
sponge of artrontium kinetics to therapy 
could be discerned between normal sub- 
jects and patianta; hence, the effects of each 
therapy are shown for the entire ffroup 
without regard to diagnosis. 

Androgens (Tojfe 2). None of the agents 
used produced a significant change in the 



eize of the miflcible pool. The rate of total 
turnover of tha mifioibla pool wae eignifir 
cantiy diminished. Thie waa attributable to 
a decrease in the rate of urinary excretion 
cf ptrontiurn. There w no eifpsiricant 
alteration in bone deposition rate. The do- 
cxaapea in urinary excretion rate of prtron- 
thun from its roiscible pool were paralleled 
by decreases in urinary calcium excretion. 

Estrogen* (Table 3). Estrogen therapy re- 
duced the urinary excretion rate of stron- 
tium (and urinary calcium excretion) with- 
out affecting- the miadble pool size. In con- 
trast to the results with androgen, there 
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Ao with the androgen* and eetroeena, 

excretion were seen, ireaim«* 
tteol and desaiaethsgone- xenflM » 
ZT &aed bone deposition ratee; prednisone 
3 S£S*S did not change the bone 
deposition rate; Ba-fluprotaan^lona de- 
oreasad tbe bone dapootlon rate. 

The data on fecal etxontjum excretion 
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stemtium (and calcium) in the flame. The 
percentage of the dose of strontium ex- 
creted in six days via the fecefl before 
corticoid therapy ranged from 2.3 to 17.0, 
with a mean of 6.3. Corticoid therapy 
cauaed thifi value to increase in 16 subjects, 
and to decrease in nine; in five subjects no 
change occurred. Aa expected, the rate of 
fecal excretion from the misrfble P° o1 
not always respond to corticoid therapy to 
the same degree or in the came direction ae 
the percentage of the dose excreted in feces, 
Occasional subjects showed a marked in- 
creaae in the rate of fecal excretion of 
strontium when a corticoid was admin- 
istered; in g ener al, however, there was no 
significant change in fecal excretion rata of 
r+r-i — en? ccrtt^T^ tr^s-t^d jroup. 
When the fecal excretion rate ia included in 
the bone deposition rate, the latter ia over- 
estimated by an average of 7% both before 
and during corticoid therapy. Therefore, 
measurement of f eoai excretion rate did not 
affect the differences in the rate of bone de- 
position produced by corticoid therapy. 

Discussion 

data oho^ that the rate of bone de- 
i is decreased about 40% in post- 



menopausal osteoporosis. Others have re- 
ported that patients with postmenopausal 
oateoporoaia have calcium (17-19) fnd 
strontium (19, 20) kinetics mdietinguieh- 
able from those of normal eubjecte. The 
pmA^I number of normal subjects reported 
in those studies limits comparison with our 
data, 

A group comparable in size to ours was 
reportod by Dymling (21). He measured 
47Qa kinetics in 24 normal subjects and in 
34 patients with idiopathic osteopenia and 
found the patients had bone accretion rates 
27% leas than the normal subjects. Lower 
t frj m normal values for strontium retention 
by osteoporotics have also been reported. 
(22-24). 

As has been stated (10), the decreased 
rite of bone deposition is not necessarily 
the cause of decreased skeletal mass but 
could be dependent on it. The rate of bono 
deposition par unit mass of bone may be 
normal or evoru above normal in the oateo- 
povotfo patiantfi. 

Tha nitrogen,, phosphorus and calcium 
retention and general clinical improvement 
induced by androgen and/or estrogen 
treatment of patients with poBtm^>nopauflal 
and senile osteoporosis are generally attri- 
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buted to stimulation of new bonsroatrix 
SSltL Site caption «J SJ*^ 
S^of formation of now <^?™^TJ* 
the process of min^alizms «^ ^1 
St£ with increase in tha rapidly nuadble 
poof and in the rate of mineral ***** 
£ hone. Such change* were not feu** m 
Sfa Tatudy; in fact, the rate of bone depg- 
tion doxMed in patients 
gen therapy. Boih androgen and estrogen 
^apTSduced b decreaae in «MP ' » 
Son rate. These findings suggest ** JJ 
Suite the calcium retantnon mducsd ^ 
androgen* and estrogens results from a re 
ducad rate of bona resorption mstoad of an 
increaeed rate of bone formation. , 
^£tha rapidly growing rat, large doseeof 
oafaogane prevent resorption of endosteal 
£5 (26), and the reduced rate of resorp- 
£on can be detected by toneuc anaiy-* 
W. Estrogen therapy also de«eea« . ft» 
degree of bone reeorpj^n by * 

jecting parathyroid extract into ^rate 
(27). Our data suggest a rfmilar miubitory 
affect of estrogen* ^^^g^ 
the adult human skeleton. Using «Oa aa a 
Sacer, Heaney (28) has *»M£ 
^atment .of ^g*"*** Jg3? 

rata. Laffexty e» ol. (29) also concluded that 
Ene ^Sorption was probably Jecxeaaedm 
four patients treated with androgen* end 

^^ntrast, Dymhng. ****** 
Sjogren (30) found that m 14 P^^J^ 
norteZeterone and 19-uorte^aterox^- 
™^teW -o effect on xniecible pool Bize, 
bone r£j3li -ta or urinary excretion 
Done o«i~ oCa. The difference 

STw^X^l^and the preeentda^ 
23d stem from differences in *e media- 
tion need, type of patient or method of date 
Their patients had oeteopeiua fol- 
SwmTgaetTic resection or » 
with rhBumetic disease. None of the pa- 
tianteS*? P^Bont study had either of 
these conditions 

Although the bone reeorption rate may 



be reduced after estrogen and androgen 
Serapy, it might tfB be ■^■Jj 
eo^l to. or lees than the rate of bone de- 
oSou. In the ftret caae. osteoporoa* 
would progress more slow* -gJJ ^ 
therapy, in the second, it would be ax- 
yeeted, and in the iait. &°ne mass wc^ 
gSdulny increase. Many cUnical obeerva- 
tions suggest that osteoporosis can only be 
arre^d by gonadal hormone > *-*nr. •»£ 
not reversed. One could therefore mferthat 
Sorption and deposition rates are equal 
af tevtharapy and that these agBate, preji- 
ouahr thought to he anabolic for bone 
aiTaoSly anticatabolic The decreased 
bVne depoBition rate produced by estro- 
gens may represent a secondary ante- 

aoabQlio effect. . 

It baa been pointed out that isotopic 
bone depostics rata i* the sum of n^ bone 
formation rates and bone cryetal eimhange 
raST(&>. Therefors, the decreaee in bone 
MH» caused by estrogen therapy 
S bo due to derieaefld ph^chem^I 
Activity of bone or to inhibition of cel- 
lar metabolism. These changes n^y not 
be epecinc ainoa long-term high calcium in- 
^Vhaa been reported to cause decreaee in 
boTe^poTtion rate (91, 32) Shorter 
PoTodeThigh calcium inteke, 
genTimproyed calcium balance without 
affecting bone deposition Tate 

The present atonies suggest that bone de- 
poSn rate ia not primarily inhibited by 
SSida Hence, the decreaee » bono 
Shat eventually occurs probably * 
SSt of accelerated bone reeorption. I»- 

Sedates (36) reported a decrease , » jhA 
deposition and resorption rates m th*^ 
S^month-old rats treated with corti- 
21 days. No eim^ten^us control 

velopment te growing animate' 



N 



EIEENBEEG 



Volume 26 



672 

The changes in renal excretion rata of 
strontium Been during steroid ™«»Py 
could bo secondary to an effort of altered 
bone metabolism on renal excretion * dm* 
mineral or they could bo caused by a direct 
renal effect of the steroids. Revolts of some 
Htudiea in man have been interpreted aa 
showing a direct affect of tbepe agenta on 
renftl handling of calcium (37, SB), but the 
experimental designs of those studies and 
the present ones do not allow one to dis- 
tmg uiph whether the primary site of action 
of steroids on calcium ia at the skeleton o* 
at the kidney or Jpoth. 
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A (METHOD FOR AMELIORATIJKGMU^ 

" TtHPJ CTl ENT INFECTED W£TjC "™ 

HUMAN I MMUKO DE F I C I ENC Y VIRUS^TYPE 1 _ 



Technical Field 

The invention relates to the use of 
oxandrolone to attenuate myopathy and muscle 
weakness/wasting associated with infection by human 
immunodeficiency virus-Type 1. 

Background of the Invention 

Human immunodeficiency virus (HIV) associated 
myopathy and/or muscle weakness/wasting is a relatively 
common clinical manifestation of acquired 
immunodeficiency syndrome (AIDS) . This is one- of a 
number of neuromuscular disorders associated with the 
disease. There is some evidence to indicate that direct 
HIV infection of muscle may be at least partly 
responsible, occasionally resulting in a polymyositis- 
like disorder. In addition, zidovudine (AZT) , an 
antiviral agent that is used widely in the clinical 
management of AIDS, has been associated with a toxic 
myopathy, presumably related to an inhibition of 
mitochondrial metabolism. In any event, the loss of 
muscle mass commonly observed in AIDS victims negatively 
impacts muscle function, however caused. 

Individuals with HIV-associated myopathy or 
muscle weakness or wasting typically expedience 
significant weight loss, generalized or proximal muscle 
weakness, tenderness, and muscle atrophy. Laboratory 
tests of samples from such individuals often reveal 
elevated levels of enzymes associated with muscle 
degeneration and necrosis, such as creatine kinase, 
aldolase, and aspartate amino transferase. 
Electromyographic test results for individuals with HIV- 
associated myopathy are typically consistent with 



myopathic changes. Histopathologic tests may reveal 
muscle fiber necrosis associated with lymphocytic 
inflammatory infiltrates. In AZT myotoxicity, ragged 
red fibers are often observed. 

Clinical management of HIV-associated myopathy 
and muscle weakness/muscle wasting varies. In 
individuals with AZT myopathy, withdrawal of this anti- 
retroviral agent may be associated with temporary 
improvement in strength and muscle bulk. Corticosteroid 
therapy , such as the administration of prednisone, has 
been occasionally successful when inflammatory 
infiltrates have been detected in muscle. However, a 
potential drawback to this approach is that 
corticosteroids, because of their immunosuppressant 
activity, may be harmful to individuals with AIDS who 
are already dangerously immundsuppressed as a 
consequence of the HIV infection. 

Furthermore, corticosteroid use itself is 
associated with myopathies and an increased 
susceptibility to infections. Plasmapheresis has also 
been used with some success, although at least one 
patient has experienced, despite an increase in muscle 
strength, substantial weakness over a period of several 
weeks. 

Summary of the Invention 

The present invention provides a method which 
employs oxandrolone (an anabolic steroid with weak 
androgenic activity) as an alternative approach to the 
clinical management of HIV-associated myopathy/muscle 
weakness/muscle wasting. Loss in muscle mass (wasting) 
is attenuated, and body weight can be more readily 
maintained in this manner. Such an approach has been 
applied successfully to improve strength, reverse weight 
loss, and provide an improved sense of well-being. 
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Importantly, no evidence of liver injury or other 
untoward side effects have been observed,. 

Oxandrolone preferably is administered orally; 
however, other routes of administration /can be utilized 
5 as well. ; 

The present method of ameliorating muscle 
weakness or muscle wasting in a patient infected with 
HIV-1 comprises administering to the patient daily a 
sufficient amount of oxandrolone to attenuate the 

10 patient's rate of muscle mass loss. To this end, 

oxandrolone may be administered, orally or otherwise, in 
a daily dose in the range of about 2.5 to about 20 
milligrams. However, the response of individual 
patients may vary and in some instances a daily dose 

15 greater than 2 0 mg may be required to achieve the 

desired response. The daily dose may be divided into 
unit doses of about 1 to about 5 milligrams each, 
administered to the patient three times per day at about 
eight-hour intervals. 

2 0 Detailed Description of the Preferred Embodiment 

Oxandrolone (17-hydroxy-17-methyl-2- 
oxaandrostan-3-one) is a known compound that is 
commercially available. The preparation of oxandrolone 
is described, inter alia, in U. S. Patent No. 3,128,283 
25 to Pappo, which description is incorporated herein by 

reference. 

Pharmacologically, oxandrolone is a synthetic 
anabolic steroid similar in structure to testosterone, 
but having a different, lesser androgenic/anabolic 

3 0 activity ratio. In addition, oxandrolone is unique 

among all other testosterone analogues :.n that it 
contains an oxygen atom instead of a methylene group at 
the 2-position of the phenanthrene nucleus. In 
addition, oxandrolone lacks a 4-ene function in its A- 
35 ring. The anabolic potency of oxandrolone, estimated as 



approximately 3 to 13 times that of testosterone, is 
believed to result form this unique structure. 

Oxandrolone disposition and metabolism in man 
has been studied following oral administration of a 10 
milligram dose. The study indicated that oxandrolone 
was rapidly and completely absorbed, yielding a mean 
peak plasma concentration of 417 micrograms of 
oxandrolone per milliliter at 66 minutes. The plasma 
concentration of oxandrolone declined in a biphasic 
manner with a distribution half-life of approximately 30 
minutes and an elimination half-life of 9.4 hours. 
Protein binding of oxandrolone was observed to be 
extensive. 

In distinct contrast to other anabolic 
androgenic steroids such as methyl testosterone, 
f luoxymesterone, and micronized testosterone-, 
oxandrolone taken orally is excreted mainly unchanged 
and unconjugated in urine. Urinary excretion of 
approximately 35 percent of an oral oxandrolone dose has 
been observed within 72 hours after ingestion. After 
96 hours, approximately 65 percent of the administered 
oxandrolone dose was excreted in urine. Fecal excretion 
accounts for less than about 3 percent over the same 
time period. 

Oxandrolone compositions, upon administration 
in accordance with this invention, ameliorate myopathy 
and muscle weakness in patients suffering from 
infections by human immunodeficiency virus-Type 1. 
Anabolic steroids, as a class, are known to stimulate 
appetite. Improved nutrition is important to 
individuals with AIDS who have experienced loss of lean 
body mass. Further, as a consequence of direct 
interaction with androgen and/or glucocorticoid 
receptors in muscle, anabolic steroids promote muscle 



anabolism through both anabolic pathways and 
anticatabolic pathways. 

Anabolic steroids, such as oxandrolone, also 
increase protein synthesis. For example, oxandrolone 
increased muscle protein synthesis in a i study of acute 
uremic rats. Similarly, administration of oxandrolone 
preceded clinical improvement in appetite, cell mass, 
linear growth, and weight for height in boys with 
chronic renal failure.. These observations are ' 
consistent with anabolic activity. Oxandrolone may also 
stimulate the secretion of growth hormone and insulin- 
like growth factors. 

In addition to producing beneficial direct 
anabolic action, oxandrolone is also believed to act as 
a delayed immunostimulant . In contrast, other appetite 
stimulants, such as dronabinol, that are currently under 
evaluation as appetite stimulants for AIDS patients can 
act as immunosuppressants in animals. 

For purposes of administration in accordance 
with this invention, the active ingredient oxandrolone 
is combined with solid or liguid pharmaceutical carriers 
and formulated in unit dosage form using 

pharmacologically acceptable excipients, or dissolved or 
suspended in physiologically acceptable solvents or 
liguid vehicles for oral, percutaneous, or topical 
administration. 

The overall daily dose of oxandrolone to 
provide a therapeutically effective amount in accordance 
with the method of this invention can be as low as about 
2.5 milligrams and as high as about 20 milligrams, 
depending upon the patient's response and the mode of 
administration. 

The amount of the active ingredient within the 
aforementioned ranges that is to be administered depends 
upon the age, weight and condition of the patient, as 
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well as on factors such as the frequency and route of 
administration. In formulating oxandrolbne , it is 
recognized that there may be differences between the 
immediate and the long term response. To account for 
5 these changes , the specific dosage given to a particular 

patient is based also on the individual patient's 
response. Preferably, oxandrblone is orally 
administered to the patient daily for a time period in 
the range of about 2 weeks to about 6 months. 

10 Attenuation of the rate of muscle mass loss in 

a patient can be ascertained by comparing the patient's 
rate of weight loss before bxandrolone therapy with that 
after the administration of oxandrolone has been 
commenced. Alternatively, or in addition, the patient's 

15 urinary nitrogen level can be monitored, a well-known 

expedient. A decrease in the patient's arinary nitrogen 
level is indicative of a decrease in muscle mass loss. 

Similarly, the maintenance of a relatively 
stable patient's total body potassium level, as well as 

20 an increase in the patient's total body potassium level, 

upon oxandrolone administration indicates*, that a 
therapeutically effective amount of oxandrolone is being 
administered. A patient's total body potassium level 
can be monitored, for example, as described in Kotler et 

25 al., The American Journal of Clinical Nutrition, 

42:1255-1265 (December 1985) and Pierson, Jr., et al., 
Am. J. Physiol., 246 (Renal Fluid Electrolyte Physiol. 
15) :F234-F239 (1984). 

The route of administration can be oral, 

30 percutaneous, transdermal , sublingual , buccal, 

intravenous, intramuscular, or the like. Of these, oral 
administration is preferred. The patient's daily dose 
of the active ingredient preferably is in the range of 
about 7.5 milligrams, but may exceed 20 milligrams based 

35 on clinical response. This daily dose can be given in 



tablet form as a single dose, or as plural divided 
doses, preferably 2 to 3 divided doses. The requisite 
daily dose can also be supplied continuously, for 
example, by a transdermal patch worn by the patient or 
intravenously. If the oxandrolone is administered 
orally, dosages in the range of about 2 to about 5 
milligrams three to four times daily typically may be 
utilized. 

Oxandrolone tablets are manufactured using 
standard solid dose form technology in accordance with 
United states Pharmacopeia (USP) specifications (see, 
for example, The United States Pharmacopeia , 2 2nd 
Revision, pp. 981-982). Specifically, a typical 150- 
. milligram tablet contains the following: 

Oxandrolone, USP 2 . 5 mg 

Corn Starch, NF 3 0.0 mg 

Lactose NF (hydrous) 113.0 mg 

Hydroxypropyl Methylcellulose, USP 3.0 mg 
Magnesium Stearate 1.5 ma 

150.0 mg 

The terms "unit dosage form" and "unit dose" 
as used in the present specification and claims refer to 
a physically discrete unit or units suitable as unitary 
doses for patients, each unit containing a predetermined 
quantity of the active ingredient calculated to produce 
the desired therapeutic effect in association with the 
pharmacologically acceptable carrier. The 
specifications for the unit dosage forms of this 
invention are dictated in part and are also dependent 
upon (a) the unique characteristics of the active 
ingredient and (b) the particular therapeutic effect to 
be achieved, as well as upon limitations inherent in the 
art of compounding such active ingredient for the 
therapeutic use disclosed in detail in this 
specification. Examples of suitable unit dosage forms 
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in accordance with this invention are tablets, pills, 
powder packets, wafers, cachets, segregated multiples of 
any of the foregoing, transdermal patches, aliquots of 
injectables, and the like forms. 
5 The primary response variables are patient's 

total body potassium, body weight, muscle mass, muscle 
strength, improvement in or increased appetite, and 
general sense of well-being. In addition, improvement 
in immune status (or at a minimum, no worsening of 

10 immune function), in response to oxandrolone is 

significant as well. 

An important question regarding the use of any 
drug in combination with anti-retroviral therapy is 
whether drug interactions may occur that would diminish 

15 AST efficacy or increase the frequency cf severity of 

AZT-related adverse reactions. TABLE 1 compares various 
published pharmacological parameters for oxandrolone and 
AZT and illustrates important differences between the 
two drugs . 



20 
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TABLE 1 

Comparison of Selected Oxandrolone 
and AZT Pharmacology Parameters 



10 



15 



25 



Parameter 


Oxandrolone 


AZT 


Oral 

Bioavailability 


100% 


65% 


Tin ax 


1.1 hr 


0.7 hr 


Biological Tl/2 


9.4 hr 


1.1 hr 


Vd 


578 ml/kg 


> 1400 ml/kg 


Protein Binding 


>95% 


25-35% 


Plasma Clearance 


43 ml/kg/hr 


>1300 ml/kg/hr 


Metabolism 


Little 


Extensive 


Glucuronidation 


Little 


Substantial 


Urinary Excretion 


Extensive; primarily 
parent compound 


Extensive; parent and 
glucuronide conjugated 


Target Organ Toxicity 


Liver (anabolic 
steroids as a class) 


Hematopoietic system 

(e.g., anemia, granulocytopenia) 



30 



35 



Known Drug 
Interactions 



Anticoagulants; oral 
hypoglycemic agents; 
adrenal steroid when 
edema present 



Drugs that may: (a) inhibit 
glucuronidation (e.g., aspirin, 
acetaminophen) or urinary excretion 
(e.g., probenecid); (b) adversely affect 
blood cell number and function; and 
(c) nephrotoxic or cytotoxic 
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Because oxandrolone is primari-ly protein 
bound, whereas AZT is primarily non-protein bound, 
oxandrolone will not compete appreciably' with AZT for 
binding sites in plasma. Consequently, administration 
5 of oxandrolone to patients on AZT therapy is unlikely to 

alter the level of free AZT in the blood. Likewise, the 
administration of AZT is unlikely to alter the level of 
free oxandrolone in the blood. An oxandrolone-AZT drug 
interaction involving binding site displacement is, 

10 therefore, extremely unlikely. 

AZT is rapidly metabolized and excreted in the 
urine — a significant quantity is excreted in the form of 
glucuronide conjugates. In sharp contrast, oxandrolone, 
perhaps due to presence of a lactone group and the 

15 absence of a 4-ene function in the A-ring, undergoes 

little hepatic metabolism and is excreied primarily 
unchanged and unconjugated in urine. Thus, in 
contradistinction to other drugs that may competitively 
inhibit glucuronidation and thereby potentially slow the 

20 rate of AZT metabolism, such as aspirin, acetaminophen, 

or indomethacin, the present active agent, oxandrolone, 
is not believed to affect AZT metabolism. 

Furthermore, oxandrolone is neither 
nephrotoxic nor cytotoxic. Accordingly, oxandrolone is 

25 not expected to interfere with the renal excretion of 

AZT or its metabolites. To the contrary, oxandrolone 
has been safely and effectively used in patients with 
chronic renal disease to stimulate growth and increase 
lean body mass. In well-controlled studies of 

30 oxandrolone for the clinical management of critically 

ill patients with acute alcoholic hepatitis, oxandrolone 
administered at daily doses of up to 80 mg/day for four- 
weeks and 40 mg/day for eight weeks did not result in 
any drug-related nephrotoxicity. 



While it is known that anabolic androgenic 
steroids have been associated with potentially life- 
threatening forms of liver disease, including peliosis 
hepatis, cholestatic jaundice, and hepatocellular 
neoplasms, specific reports in the medical literature 
regarding liver disease in oxandrolone-treated patients, 
at the dosages proposed for -use in the clinical 
management of HIV associated muscle weakness/wasting 
(i.e., about 2.5 to about 20 mg/day) are. rare. 

Oxandrolone and AZT have different mechanisms 
of action. They also function in different sites of 
cellular action at the receptor level. Oxandrolone 
functions via interaction with androgen and 
glucocorticoid receptors, whereas AZT, once 
phosphorylated, acts to inhibit HIV reverse 
transcription. Thus, competitive inhibition of. AZT by 
oxandrolone at the cellular level also is* considered 
unlikely. 

Neither has oxandrolone been associated with 
anemia or granulocytopenia, two frequently occurring and 
potentially serious side effects associated with AZT 
therapy. To the contrary, anabolic androgenic steroids 
have been used clinically to stimulate ethyropoiesis in 
hypoanemias, aplastic anemias, hemolytic anemias, renal 
anemias, anemias due to cytotoxic therapy, and various 
leukemias. It has been reported recently that androgens 
augment beneficial effects of erythropoietin in the 
treatment of anemia resulting from end-stage renal 
disease. 

Data derived from animal models and human 
clinical studies indicate that anabolic steroids are 
unlikely to suppress immune function in patients 
infected with HIV. For example, anabolic steroids can 
stimulate granulopoiesis in mice, as evidenced by 
stimulation of granulocytic colony-f ormin-j cells derived 



macrophage activity and cell-mediated immunity in 
patients with uterine cervical cancer when administered 
parentally. In related studies, anabolic steroids 
increased peripheral lymphocyte and monocyte counts , 
Immunoglobin G (IgG) levels, and PHA-bla^toid 
transformation of peripheral lymphocytes.. In those 
studies, /^-microglobulin levels simultaneously 
decreased . 

IgG is one of a class of antibodies secreted 
by B cells (i.e., B-lymphocytes) in response to an 
antigenic challenge (e.g., foreign protein like that 
from bacteria). In the case of HIV infection, humoral 
immune function (i.e., B-cell mediated) is significantly 
impaired. Accordingly, when HIV-infected individuals 
are challenged with a specific antigen, the typical 
response of B-cell proliferation, differentiation and 
secretion of antibodies (e.g. , IgG) is diminished or 
absent. This decline in humoral immune function coupled 
with defects in cellular immune (i.e., T-cell) function 
contributes to the overall failure of the immune system 
to respond in an appropriate manner to challenge. B- 
cells in AIDS victims are, by mechanisms unknown, 
hyperstimulated to secrete large amounts of 
immunoglobulins that make the humoral system refractory 
to new antigens. The result is that the patient's 
system no longer recognizes new antigens and does not 
respond. 

In animal studies in which anabolic steroids 
have been reported to increase IgG and PHA-blastoid 
activity, these changes occurred as a result of immune 
system stimulation, and are positive responses. 0- 
microglobin is a cell surface protein thiht is found on 
all nucleated cells and it is released into the serum 



during cell turnover* Generally, ^-microglobulin is 
considered a marker of infectious, inflammatory, 
malignant and autoimmune disease activity. In several 
AIDS studies, ^-microglobulin levels correlated with 
disease progression and T4 (T-helper) cell counts. In 
the case of therapy with oxandrolone, for example, a 
decrease in /? -microglobulin levels is desirable. Thus, 
animal data showing reduced plasma levels of p- 
microglobulin in response to anabolic steroids is 
evidence of a positive effect and suggestive of similar 
activity in man. 

Accordingly , there are no reasons to believe 
that the administration of an anabolic steroid in 
general and oxandrolone in particular would have adverse 
effects on the immune system. Generally, the target 
organ of toxicity for these drugs is the liver—probably 
because this is where most are metabolized. 
Oxandrolone, however, has a remarkably good safety 
profile in man as a likely consequence of its resistance 
to hepatic metabolism? an oral dose is excreted 
primarily in urine as the parent compound, as stated 
hereinabove. 

Data from clinical trials in patients with 
severe alcoholic liver disease provide further evidence 
that oxandrolone is not likely to suppress immune 
function in patients with HIV infection. Ethanol abuse 
is associated with loss of lymphocyte functions, 
particularly T-cell dependent immune responses. 
Previous researchers have observed that oxandrolone 
significantly improved lymphocyte number in patients 
with severe alcoholic hepatitis. Because the loss of 
lymphocytic function by alcoholic liver disease 
parallels, to a significant degree, the loss of T-cell 
function due to HIV infection, it is reasonable to 



hypothesize that oxandrolone will increase the T-Cell 
function of HIV-infected patients. 

Therefore, these data from laboratory animals 
and human studies indicate that suppression of the 
immune system by anabolic steroids, such as oxandrolone, 
is unlikely. Nonetheless, subjects undergoing 
oxandrolone therapy, as a precaution, should be 
monitored for changes in lymphocyte number, particularly 
CD4+ and CD8+, as is routinely done for patients who 
undergo steroid therapy. 

In summary, based on the differences between 
AZT and oxandrolone with respect to pharmacokinetics, 
metabolism, reported drug interactions, mechanisms of 
action, and reported toxicities , oxandrolone and AZT can 
be safely used in combination for subjects infected with 
the Type-l HIV virus and suffering from HIV-associated 
myopathy. The use of oxandrolone in patients on AZT 
therapy is, on the basis of known drug interactions, 
also consistent with current FDA-approved labeling for 
AZT and oxandrolone. 

The following example demonstrates the 
effectiveness of oxandrolone in attenuating the effects 
of HIV-associated muscle weakness or muscle wasting in 
an AIDS patient. 

EXAMPLE 

A patient, a thirty-two year old homosexual 
man, known to be HIV-seropositive since February 1989, 
noted difficulty opening drawers and bottles in May 
1989. The patient weakened progressively and, during a 
physical examination in September 1989, demonstrated by 
confrontation testing the weakness of neck flexion and 
proximal limbs. However, his muscle stretch reflexes 
remained normal . Laboratory tests showed the patient's 
creatine kinase level to be 286 International Units per 



liter, much higher than the normally observed range for 
creatine kinase of about 40-200 Units per liter. 

Zidovudine (azidothymidine or AZT) was 
initiated at 500 milligrams daily, but the patient's 
strength continued to decline through February 1990. He 
complained of an inability to ascend a flight of stairs. 
The patient exhibited greater weakness and atrophy of 
neck flexors and extremity muscles during another 
physical examination performed at this time. An 
electromyogram revealed a decrease of amplitude and 
duration of the patient's motor unit potentials and 
increased recruitment in selected muscles of his right 
upper extremity. The patient's creatine kinase tested 
at 456 Units per liter. A muscle biopsy revealed 
numerous myofibersy abundsnt ragged red fibers, and 
numerous eosinophilic inclusions. Round cell 
inflammatory infiltrates were also noted. In light of 
these developments, the zidovudine treatment was 
terminated. 

Substantial improvement initially followed the 
discontinuation of zidovudine. However , because of a 
subsequent continued and progressive weakness rendering 
it difficult for the patient to ascend or descend a 
flight of stairs, a prednisone therapy (60 mg daily) was 
initiated. No significant improvement accompanied the 
use of prednisone. 

Thereafter, a trial period of oral oxandrolone 
administration (2.5 milligrams, three times daily, in 
tablet form) was .initiated. Within two weeks of the 
initiation of the oxandrolone therapy, the patient noted 
an improved sense of well being, became stronger, and 
gained weight. within one month, he was able to ascend 
and descend stairs without problems. Confrontation 
testing revealed nearly normal strength. The patient's 
weight increased from 115 pounds to 130 pounds. The 



patient's muscle atrophy was alleviated as well. Liver 
functions were closely monitored for signs of elevation, 
but undesirable side effects were not detected. 

After several months of the aforementioned 
therapy with oxandrolone, the patient was no longer able 
to obtain oxandrolone for use as a medication. Weakness 
and weight loss ensued. Trials of other anabolic 
preparations, specifically stanazol and oxymethalone , 
did not return the patient to his previous levels of 
function and strength. 

The EXAMPLE demonstrates that oxandrolone can 
be a beneficial alternative for clinical management of 
HIV-associated myopathy and muscle weakness and wasting. 

It is intended that the foregoing description 
is by way of illustration only and is not: to be 
construed as limiting the invention in any way except in 
the spirit and scope of the appended claims. 



WHAT IS CLAIMED IS: 

1- A method for ameliorating^ myopathy and 
muscle weakness in a patient infected with a Type-1 
human immunodeficiency virus which comprises 
administering to said patient oxandrolone in an amount 
sufficient to attenuate the rate of muscle mass loss in 
said patient. 

2. The method in accordance with claim 1 
wherein the oxandrolone is administered to said patient 
in a daily dosage in the range of about 2 . 5 to about 2 0 
milligrams. 

3. The method in accordance with claim 2 
wherein the daily dosage of the oxandrolone is about 7. 
milligrams. 

4. The method in accordance with claim 1 
wherein the oxandrolone is administered to said patient 
as a unit dose of about 1 to about 5 milligrams three 
times per day at about eight-hour intervals. 

5. The method in accordance v;ith claim 1 
wherein the oxandrolone is administered percutaneously . 

6. The method in accordance with claim 1 
wherein the oxandrolone is administered intravenously. 

7. The method in accordance with claim 1 
wherein the oxandrolone is administered intramuscularly 

8. The method in accordance with claim 1 
wherein the oxandrolone is administered sublingually . 

9. The method in accordance with claim 1 
wherein the oxandrolone is administered transdermally . 

10. The method in accordance with claim l 
wherein the oxandrolone is administered orally. 

11. The method in accordance with claim 10 
wherein the oxandrolone is administered in the form of « 
tablet. 
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12. The method in accordance with claim 1 
wherein the administration is continued over a period in 
the range of about 2 weeks to about 6 months. 

13. A method for ameliorating HIV-associated 
5 myopathy and muscle wasting in a patient infected with a 

Type-1 human immunodeficiency virus which comprises 
orally administering a therapeutically effective amount 
of oxandrolone to said patient daily for a time period 
in the range of about 2 weeks to about 6 months. 



- 19 - 



Abstract of the Disclosu re 
A method for attenuating the HIV-associa ted 
myopathy and muscle wasting associated with infection by 
human immunodeficiency virus-Type 1. Administration of 
oxandrolone in a daily dosage of about 2.5 to about 20 
milligrams is described. 
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